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Use of piperidinium salt of formula (I) where R1 is napthenyl or 
4-1 8C alkyl, R2 is hydroxyethyl, (CH2CH20)nH (where n = 1-30), 
CH2CH20CO-CH2-C6H5 or CH2CH20COCH2R3 (where R3 is 1-1 8C alkyl or 
naphthenyl or 1-5C alkyl and A is CI, Br, I, N03, CI04, CH3S04, 
CH3C6H4S03, (CH3)2P04, C6H5S03 or acyl-OCO(CH2)MCH3 (where m is 0 
as the antistatic material for surface or bulk treatment of the 
thermoplastic polymers, minimises the accumulation of static charge and 
reduces costs. 

It is applied to the surface in the form of a 0.5-4.0% soln., or 
added to the bulk in amounts of 0.5-4.0 wt. % to yield materials with 
specific electric resistance of 3.4 Mohms to 12000 Mohms and 600-42000 
Mohms respectively, at 20 +- 3 deg. C. and 65 +- 5% humidity. 

The cpd. (I) is superior to the known alkanone-type antistatics. 

Polymethyl methacrylate was treated with a 2% soln. of 
N-octadecyl- N-hydroxyethyl piperidinium acetate to yield a material 
with specific surface resistance of 7 Mohms. Bul.30/1 5.8.81. 
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1 

H3o6peTeHHe othocmtch k cnocoSy 
oSpaOoTKH nonHMepos nyTeM HaHeceHHfl 
Ha hhx hjih BBeAeHHH b Maccy a30TCO- 
Aeprcamnx UHKHHMecKHX coeflHHeHMH ,onH 
ynymue.HHH aHTHCTaTHMecKHx cbohctb. 

5 

H3BecTeH cnoco6 AHSJiexTpHsauHH 
repMoruiacTHMHbix . nonHMepoB nyreM Ha- 

HeceRHH Ha nOBepXHOCTb HJIH BBeAeHHH 

b hx Maccy a30TcoaepxamHx UHx/nmec- 

KHX COeAHHeHHH 6HC~COneH 6eH3HMHA330- 10 

JiHH, HanpHMep ahxjiopha- 1 , 4~ah [H -2 - 
yHjaem-tn-3 -..(} -OKCHSTH.no'eHSHMHAaso- 

JTHHj-6yjaH H AP- ripH BBeAeHMH B Macc^ 

nouHMepa Taxnx c o e ah ne hhh yAeiibHoe 
noBepXHOCTHoe 3nexTpH^ecKoe conpo- 

THBJieHHe ( pg }odpa3UOB COCTaBjlHST 

2,0H0 9 H,U.10' H 0m npn 20°C h otho- 
CHTejibHOH BJiaatHocTH 65%, a npn no- 

BepXHOCTHOM HaHGCGHHH p^ - 6,9.10 - 

2,3, 10^ 0m cooTBeTCTBeHHO [l], 20 

HaH6o/iee 6/ih3kkm no TexHH^ecxofi 
cynEHOCTH h AOCTHraeMOMy .3<txfrexTy x 
npeAJiarae.MOMy H3o6peTSHHK) HB.aneTCH 



2 

"criocoG tornacHO xoTopoMy a30TC0Aep- 
acaiune uHXJiHqecxHe coeAHHeHiifl, nanpH- 
Mep Ghc-cojih nHnepHAHHHH, aaHOCHT 
na noBepxHOCTb hjth bboaht b Maccy 
nojiHMepa b xa^ecTBe aHTHCTaTHxa. IlpH 
BBeAeHHH b Maccy nouHMepa thkhx coe- 
AHHeHHf: yAenbHoe conpoTHB/TSHHe (p5 ) 
cocTaBnneT 4,1.10^-1,2.1 O 10 0m npn 

20°C H OTHOCHTeJlbHOtf BJ13JKH0CTH 65% 

h npn noBepx«ocTHOM HaHeceHHH p 5 

6,0. 10 7 - 2,5. 10^ 0M COOTBeTCTBfiH" 

HO [2]. 

OAHaxo no 3T0My cnocoSy noJiynawT 
oMeHb Aoporyio npoAyxuHX> BBHAy toto, 
hto npouecc nonyueHHa 6hc-cohch ao- 
BOiibHo cnojKeH h finx hx nojiyMennn 
TpeoyeTCH AoporocTonmee cwpbe 1,4- 
AH6p0M6yraH. 

Uenb H3o6peTeHHB - yAemeBJieHwe 
npoAyKUHH h noHiateHHe 3.neKTpH3auHH 
TepMonnacTHUHbix nonHMepOB. 

Uesib AocTHraeTCH TeM, mto b cno- 
co6e oo*pa6*oTKH TepMo una cTH^Hbtx no- 
nHMepoB nyTeM HaHeceHHH Ha ncmppx- 
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HocTb miH BBeAeHHH b Maccy conefl 
nHnepw^HHUH, b Ka^ecTse nocneAmoc * 
iipKMeHawT coeAHHeHHe o6meft *opMyjibi 
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OKCH9THJX (CH^CH^O^ H 4 rse 
n - 1-30, rpynna 

CH 2 CH 2 6(5 CH 2 R 3 , trfle R 3 - C^-C^ -an- 

KKJT HJIH Ka4)TBHHJI KJIH -Cy -aJIKHJl 

IIpH noBepxHocTHOM HaHeceHHH 0,5- 25 
4 , 0%~hmx pacTBopoB coneH nHnepHAHHHH • 
Ha nojiHMepw yAercbHoe no b epxHO c tho e 
aneKTpH^ecKoe conpoTHBnerate " ©Spas- 
ms cocTaBnneT 3,4, l0 6 -l ,2. \0^°0m npH 

20i3C H OTHCTCHTejIbHOft BjiaXHOCTH % ■ 

65*5%. _ 

06paauu nbnH3TKneHa npH b Hy Tp e hh eM 
BseAeHMH 0,5-4,0 Mac.% cojiefi nHnepKAH- 

HHH HMEWT f & 6,0. 10 8 ~ 4,2. 10^° 0M 
npH 20±3°C H OTHOCHTeJIbHOft BJia^HOC- 

th 65-5Z, npejaeji TeKyuecTH npH pacTH- 
jKeHHH ((T T ) 105-248 Krc/cM 4 npe- 
aeji npo^HOCTH npn pacTfDKeHHH ( 6p ) 
1 1 2- 1 39 xrc/ cm 2 h OTHOCHTejibHoe yflJiH- 
HeHHe npn paapwse { £ ) 250-684%. 

riojiHMepHue o6pa3ipj, nonynaeMwe 
no npcryiaraeMOMy cnocp6y f o6jiaAaioT 

/ry^DlIHMM aHTHCTaTHVeCKHMH CBOHCTBaMM 

no cpaBHeHHJo c o6pa3AaMH nonHMepoB, 
o6paooTaHKbiMH aHTHCTaTMKaMH rana 45 
ajiKaMOHOB ( p 5 ^ 3,3.10 12 0m ripH BHy- 
TpeHHeM BBejxanm) £3] m no cpaBHeHwo 
C HBBeCTHWM ( f g >60 . 1 0 7 Om) [2]. 
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AHTHC TaTHKH COIViaCHO H3O6peTeHH10 
HaHOCHT Ha HOBepXHOCTb nOJlHMepOB H3 

pacTBopoB KOHueHTpanHH 0,5-4,0 Mac.%. 
OAHOBpeweHHO Moryr npHMeHHTbcn uejie- 
Bbie AoBaBKH - xpacHTenH, CTa6HJiH3aTo- 
pw, nnacTH^HKaTopu h ap. 

AHTHCTaTHXH M03CHO BBOAHTb B pat" 55 

rmas nomxMepoB oQwhhwmk cnocoSaMK: 
Ha Banbuax, b nnacTocMecHTene TH*e- 
Jioro TMna khh b 3KCTpyAepe. 



II p h m e p 1. Ahckm OTaweTpoM 

50 MM H TOJUHKHOft I MM H3 • n0JlH3THJteHa 
HH3KOH njIOTHOCTH ( IDHIl) Ha 20 C B 
4,0%-HNH paCTBOp l-OKCH3THJI-l-6yTHJl- 

rmnepHAHHHft 6poMHAa b sthjiobom cnnpfe 
h saTew cymar npH KOMHaTHOH TeMnepar. 
Type b BepTHKajibHOM nonoKeHHH " 2 n . 
p 5 o6pa6oTaHHbDC TaxHM cnoco6oM 06- 
pasAOB c 1,5. 10 9 0m npH 20^3° C h 

OTHOCHTejIbHOH BJiaKHOCTH 65^5%. 

II p H m . e p 2 . flHCKH AHaMeTpOM 

50 mm h ToniUHHofi 1 mm hs VAaponpo^Horo 
nojiHcrapojia (yn ) norpyxaioT Ha 20. c 

B 2^%-HbIH paCTBOp 1-OKCH-3THJI-1-0K- 

TaAeimnnHnepHAHHHH GpoMHAa b s.thjiobom 
crrapTe h aaTeM cynaT npH KOMHafHOH 
reMneparype » BepTHKajibHOM nojioxeHHH 
2 h. p^o6pa6oTaHHbix TaxHM cnocoSoM 
o6pa3AOB 3,8. JO 8 0m npn 20± 3^ h 

OTHOCHTeJlbHOA BJiaiCHOCTH 65 5%. 

n p h m e p 3. flHCKH AHaMerpoM 

.50 MM H TOHIUHHOH. 1 ttM H3 nOJIHSTHJie- 

Ha BucoKofi luioTHOCTH (iDBIl) norpy- 
xaioT Ha 20 c b 2,0%-hwh pacTBop 

l-OKCH3THJI-!-HOHHJIIIHnepHAHHHH 6pO~ 

MHAa b 3THJ10B0M cnHpre h sareM cymaT 
npH KOMHaTHOH TeMnepaType b BepTHKanb- 
hox noJioxeHHH 2 ii. p 5 o6pa6oTaHHbix 
TaKHM. cnocoSoM oSpaauoB cocTaBJineT 
1,4. 10 9 Om npn 20±3°C h OTHocHTeJib- 

HOH BJiaXHOCTH 65*5%. 

II p H M e p 4 . flHCKH AHaMGTpOM 
5t) MM 1A TOJU^HHOH ' ] MM H3 nOJIHCTHpO- 

Jia 6noMHoro (IICB) norpyKaioT Ha 20 c 

B 2,D%-HMH paCTBOp 1 — OKCH3THJ1"** 1 — HO — 
HKJinHnepHAHHHH 6pOMHAa B 3THJTOBOM 

cnnpTe h 3areM cyinaT npH KOMHaTHOH 
TeMnepaType b BepTHKajibHOM nonoxeHHH 
2 h, p^ o6pa6oTaHHbK TaKHM cnocoSoM 
p6pa3AOB 4,5. J U 9 Om npn 20±3°C h ot- 

HOCHTeJIbHOH BnaJKHOCTH 6 5 ±5%. 

II p H M e p 5. flHCKH AHaMeTpOM 
50 MM H TOACpJHOH 1 MM nOJIHMeTHJIMeTa- 

KpHjiaTa (EMMA) norpyxawT Ha 20 c b 

2,0%-"HMft paCTBOp 1-0KCH3THJI-1-H0HHJ1- . 

nHnepHAHHHH OpoMHAa b 3thjiobom -craip- - 
Te h 3aTeM cynaT npn KOMHaTHOH TeM- 
nepaType b BepTHKajibHOM nonoxeHHH 
2 pg o6pa6oTaHHbK TaxHM cnoco6o*M 
. o6pa3uoB 6,2. 10 9 0m npH 20±3°C h 

OTHOCHTejIbHOH BJiaJKHOCTH 65±5%. 

II p H M e p 6. flHCKH AHaMeTpOM 

50 mm h TOJTmHHOH ] mm hs conojiHMepa 
CTHpona c NeTHJiMeTaKpanaTOM (MC) 
norpyxawT Ha 20 c b 2,0%-Hbw pacTBop 

I — 0KCH3THJ1— "2— HOHHJinHnepHAHHHA. 6pOMH~ 

Aa b 3THJI0B0M cnnpTe h saTeM cyinaT 
_np« KOMHaTHOH TeMnepaType b BepTHKanb 
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hom nonoxeHHH 2 h> p g o6pa6oTaHHb« Q p m m e p u 29-34. Cojih mmepH- 

TaKHM cnocotfoM o6pa3uoa 8,6. 10* Om ahhhh CMemHsaioT G-nonH3TnnaHOM hks- 

npH 20±3°C m OTHQCHTaribHoft BJiaxHOcra .ko& iuiothocth tsk, Kaic b npHMepax ' 
65-5%. ; 26-27, CBottersa aojrjnieHHMX pCpaanoB 

n p h m e p bi 7-25. Cojih rmnepHAH- 5 npHBeAenM b Ta6n.2. 

HHH HaHOCHT Ha IIOBepXHOCTb nOJIHMepOB 

TaK ; Kax.B npHMepax 1-6. Pe3yjibTaTbi n p h M e p u- 35-38. Cojih nane- 

npHBeaeHbi b fa6n.l. phahhhh cMemHBaioT c nojiHSTHJieHOM 

II p H M e p 26. IIOJIH3THJieH HH3KOft BhICOKOff. IUIOTHOCTH TSK, K3JC H B IipH- 

rijioTHOCTH CMeoiHBaioT c 1 Mac.% CpoMHAa 10 Mepe 28. CaoiicTBa nojiy^eHittix o6paa- 
N-neHTafleuHJi-N-OKCH3THnnHnepHAHHHH - 
Ha sajibuax npn 135+5° b mhh. p5 o0- 
pa3U0B 3,2.10 iO Om irpH 20*3° C.H 
oTHocHTeJibHoii BJiaxHocTH 65*5% h 6t 
119 Krc/CM" 2 , <5p 121 Krc/cM^H £ t5 
684%. 

n p H M e-p 27. 110JIH3THJieH HH3-. 

koft njioTHOCTH CMemHBawT c 4 Mac.% 
6ppMHAa N-*neHTa4euHJi-N-OKCH3THjinHnepH- 

jw^iz na Bajibi^ax npa ^13515° C 7 mhh. 20 tenbH^H w . npstfoppB, eMKOcreft, 
p s oGpa^uoB ' 1,4-10* Om npn 20*3°C 
h OTHOCHTejibHoft BJiaacHOCTH 65*5% k6^- 



Aob npHBeAenbi B TaGji.2. 

IIpeAnaraeMoe H3otfpeTeHHe ynpomaer 
h yAemeBjiHeT cnocoG nomcKeHHH arieicr- 
pHaaimH TepMOnnacTH^HbDC nojiHMepoB 

fa M03KST HdHTH npHM€HGHHe £JIH yMeHb- 

meHKH 3JieKTpH3anHH nojiH3THneHa f no- 

JIHCTHpOJja H flp. H H3AeJTHft Ha HX OCBO* 

Be b BHfle jihctob, AeTariefi H3MepH- 



105 Krc/cM 2 , Gp\\2 kpc/cm^h: £ 422%. 

II p H M e p 28 . HOJIHSTHJieH bw- 

coKOH iuiothocth cm emHB aioT c 4 Mac . X 
GpoMHAa N -neHTaAeuHn-H-OKCHSTHJinH-^ 
nepHAHHHH Ha Bartbuax npH I55*5°C 
7 mhh. P5 oSpaauoB' I »4. IO^Om npH 

20i3 °C H OTHOCHTeJIbHOH BJiaaCHOCTH .. 

65+5% h (T T 248 Krc/cM 2 ,Gp J22Krc/cM 2 
h e 120%. ■ 
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30 



npeflHaaHatieHHbDC win sKciuiyaTattHH 
b ycnoBHHX,. Korfla HeAonycTHMp HaKon- 
xteHHe 3ap/mos exaTOTecKoro sjieKTprt- 
necTBa. ' 

v 

HcnoJibaoBaHHe npeflnaraeMoro cno- 
co6a ajih yKa3aHHbcc uejieff A*eT skoho- 
MHMecKHwt 34nJjeKT .200 p. b pac^eTe 
; Ha 1 Kr aHTHCTaTHKa 3a c*teT ncKJiioqeHHH 
AoporocTo^ero cwpbfl 1 , 4-flH6poM6yTaHa 
no cpaBHeHwo c H3aecTHUM. 



T a 6 ji h u a I 



npH- 

Mep 


iiojih- 

Mep 


Cojih nHnepHAHHHH 


KoHueHT- ' • 
pauHH 
pacT- 
Bopa co- 
jih nHne- 
pHAHHHH , % 




1 


2 


3 


4 


5 


7 


n3Hn 

« 


EpOMHA N-yHAeuHJi-N- 
P - (uHKjio-reKCHJiaua- 
tokch) -3THJi-nnnepH- 

* AH HHH 


0,5 


10 

l , 2 . 1 0 


8 




BpOMHA N-HOHHJI-N- p~ 

( unKnoreKCHJiaueTOK- 










ch) -3THJinHnepHAHHHH 


2,0 


5,7. I0 9 



BpOMHA N-neHTaAeuHJi-N- 

- (uHKJioreKCHJiaue- 
tokch) -3THJinnneRHAH- 

HHH 



0,5 



3,5. 10 
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IlpoAOJweHHe TaGn. 1 



1 



10 IWMA 



1 1 IDHII 



12 



13 ncB 

14 HMMA 

15 rionHnpo- 
niineH 

nn 

16 IDHII 

17 ncB 

18 I1MMA 



Ilapa-TonypJicyjib4>OHaT- 
N -MeTHJi-N- f>- (uhkjio- 
reKCHJiaueTOKCH) -sthji- 
nnnepHAHKHH 

SBpoMMA N-hohhji-N- mi- 
ne pwhji -3 THJioBoro 3<J>h- 

pa Ha4)TeHOBbDC* KHCJIOT 

Xjiopha H-Ha4)TeHKn~N- 
okch3THJ1-(30) mmepw- 

AHHHH 

To xe 

Ho aw N-Ha4)TeHHJi-N- 

nHnepMA*irt3 THJlOBOro 
3$Hpa yxcycHOft khcjio- 

tm 

To »e 



2,0. 

2,0 

2,0 
4,0 

2,0 
4,0 



HHTpaT N-Ha*TeHHH-N- 
rainepHAHJi-3THJioBoro 3$Hpa 

CTeapHHOBOfi KHCJIOThl 

To xe 

nepxjiopaT N -oKTaAeumi- 
-N-MeTHJi-nHnepWHHHH 



1 9 H3Hn MeTacyjiwbar N - yTO emui- 

-N-neHTHJi-nHnepHjmHHH 

20 nCB ; flHMeTa(J>oc*aT N-H.rtTemux- 

. -N-0KCH3THJT QI0) iMnepHflH- 

HHH 

21 IDHII BeH30CyJib<t»oHaT N-hohhji- 

-N-okchsthji (20) mmepK- 



1,0 
4,0 

4,0 

2,0* 

2,0 
2,0 



1,9.10' 



2,2.10' 



8 



3,0.10 
7,0.10* 



8,2.10° 
4,6. 10 7 



8 



9,4.10 
8,1. 10' 



3,4. 10* 



7,0.10 : 



4,0.10- 



. 2,4.10 



8 



AueTaT N-pKTaAeuHn-N-dKCH- 


2,0 


9,0. 10 6 


STHJl^nHnepHAHHHH 




To *e 


2,0 


7,0. 10 6 




2,0 


1.4.10 7 



22 ncB 

23 nMMA 

ik nn 

25 IDHn Creapar N-oKTaAeiWi-N- okch- 

3THnnHnepwiHHHH » 



8,2. 10 
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Kojih- 




npH- 


Ilojnr" 


COJIH 


pg, 0M 


Mep 


Mep 


rmnepHAHHHH 










C JTH 










mine- 










pHAHHHH, 










BBeAeH— 










HOfi B 










nojm- 










Mep, . 






L_ • 




Mac.X 





29 IIojiH3THneH Bpomha N -hohhji- 
HH3KOft N-OKCH3THnnHnepH- 

'IUXOTHOCTH AHHHH . » 4»0 

•30 To xe Bpomha N-ywemwi- . 

-N- p - (UHKnoreK*- 

imnepHAHHHH 4,0 

31 Bpomha N -HOHHjr-N-p> 
(UHKJioreKCHJiaueTOK- 

ch) -3THnnHnepHflir* 

HHH 1>0 

32 BpOMHA N -HOKHJI- 

-M~ nnpepHAHii3 thjio~ 
Boro 3$Hpa Ha4>TT3 

HOBWX KHCJIOT 0,5 

33 Tlapa-TOJiyojicyjtb^o- 
HaT-N-MeTHn-N- p> - 
(uHKJioreKCHJiaueTOK- 
ch)- 3THJinnnepHAH- 

HHH * »0 



34 Xjtopha N -Ha4)Te- 

HHH-N-OKCH3THn 

(,30) nHnepHAH- 

HHH 

35 nomsTiuieH Bpomha N-hohhjti- 
BbicoKOH -N-|i-(™ne P HAH- 
nnoTHOC- naueroKCK) sthji- 
TH nnnepHAHHHH 



1.0 



1,0 



36 



37 



38 



To xe 



HnTpaT N-Ha4rreHHJi- 
-N-nHnepHAHJi3THJio- 
boto scfenpa crre.apH- 

HOBOH KHC/IOTW *® 

HHMeTat&ocfcaT N-Ha4>- 

TeHHJt~*N~OK CH3THJT1 

(10) -nHnepHAHHMH ^>0 
CTeapaT N-oKTaae-* 

UHJT-N-OKCH3THJinH- 

U 0 

nepHAHHHH 



♦ T a 6 n h u^^.. 



KTC 

cm" 2 



Ii7.W 1 ° 109 122 520 



1,9.10* 103 J38 . 566 



KTC 



CM 



1,0.10 



6,0. 10 9 123 139 580 



4,2. 10 10 144 138 574 



7,6. 10* 109 134 530 

9,0. 10 8 105 124 ' 503 
2.1 . 10^° 237. 120 W2 



9 238 134 260 



8 242 131 270 



6,0.10 

9,6'l0 9 235 130 250 



It 

KSOOpeTeHHH 
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CnocoO " o6pa6oTKH TepMonnac wiHbix 
nojtHMepoB nyxeM HaHeceHH* ua noBepx- 
HOCTb kjih BBeAeHKH b Maccy cojieft mr- ^ 

nepHAHHHH t OTflHHaiOIUHftCH 
TeM, *JTO,C UeJtbW CHKKeHHH 3JieKTpK3aUHM, 

h yflemeBJieHHR npoAYKUKH, b KauecTBe 
conefl iranepHAHHHH npHMeHHioT coeflHHe- 



hhh oOmeft ♦opMyjiM 

Q 

'rAe *4 " "Ha4>TEHHn hjih C^-C#g-anKwn, 
- 0KcH3THn (CH^CH^Dl^H, r^e 
n - 1-30) , rpynna f 
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rAe - C^.- C^g > aiiKHii hhh Ha^reHHn 
hjih C| -Q^ -anKKn; 

CH 3 C^50 (£H ^PO} , C b % 50> 
' tow. auKJi~0C0(CH z ) m CH^ ,rAe m - 0-16), 

' 1 . HCTOMHHKH HW})OpMaAHH ,* 

TU»WTbje bo BHHMaHHe npH akcnepTHse 

1. AsTOpCKoe cBKneTenicTBo "CCCP 
410047. kji. C 09k 3/16, 15.11.72.. 

2. ABTopcKoe CBHAeTeJiiCTBO CCCP 
t- 427961 ,kji. p 09k 3/16^ 09,06,72 
(npotoTHn). 

3. CnpaBOHHHK no njiacTHHecKHM 
MaccaM. M. "Xhmhh", 1969, t.2, c.445. 
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3axas 6826/34 THpax 530 , noAHHCHoe 

BHHHUH TocyAapcTBeKHoro KOMHTeTa CCCP 
no Aenaw H3o6peTeHHft h oTKpbiTHft 
U3035, MocKBa, K-35. PaymcKan Ha6. f .A. 4/5 
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